Introduction
Although a bill to provide a pathway to citizenship for immigrants who illegally crossed into USA is currently stalled in Congress, immigration reform remains a priority for the White House and continues to be a recurrent topic of debate among policymakers [1, 2] . A pathway to citizenship would allow immigrants to benefit from state and federal health programs including the health insurance exchanges established under the Affordable Care Act (ACA) [3] . Currently, unauthorized immigrants-in addition to recent legalized immigrants-are excluded from federal health benefits programs [4] . Although there is evidence that unauthorized immigrants are less likely to utilize healthcare services than USA natives [5] , it is unclear to what extent barriers to accessing healthcare services among unauthorized immigrants compromise their current health status or if return migration to their country of origin fulfills the unmet healthcare needs for this population.
Research suggests that immigrants from Latin America tend to have better than predicted health status despite having a lower socioeconomic status and restricted access to social support programs. Hispanic-origin immigrants in USA have lower mortality rates than white USA nativesa phenomenon called the epidemiological paradox, first documented by Markides and Coreil in 1986 [6] . For example, Latinos of Mexican origin have a 0.60 hazard ratio for mortality compared to non-Latino whites [7] . Other research shows similar large differences in health outcomes between Hispanic and white non-Hispanic persons [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . There is evidence that living in primarily Hispanic communities is associated with a one-third decrease in infant mortality compared to communities with a small Hispanic presence [20] .
Reasons for these differences are not definitive and have centered around two competing hypotheses, the healthy migrant effect and salmon bias [21] [22] [23] . The former hypothesis suggests that the health advantage of Hispanics results 2 International Journal of Population Research from a higher likelihood of relatively healthy persons migrating to USA, whereas the salmon bias hypothesis argues that Hispanics who fall ill in USA are more likely to return to their country of origin and, therefore, they drop out of USA records. However, compared to studies on migrants within USA, little is known about the health profile of unauthorized immigrants who return-involuntarily or voluntarily-to their country of origin. One study by Ullmann and colleagues (2011) examines rural and urban differences in health outcomes for migrants versus nonmigrants [23] . However, the study did not characterize the relationship between health outcomes and the type of migration experienced by immigrants to USA. It is also unknown whether the health profile of immigrants over the lifespan varies by their migration experience.
Our study extends findings by Ullmann and colleagues (2011) by differentiating between the health outcomes of unauthorized and legal migrants and nonmigrants and by modeling the onset of health problems over the lifespan for these groups. Many health problems manifest themselves later in life and, thus, short-term health advantages, if any, that migrants experience early in their migration history relative to nonmigrants may disappear years later. There is also the possibility that fundamental differences in health risks and, consequently, health outcomes appear later in life between migrants who cross into USA illegally, legally authorized migrants, and nonmigrants.
Methods

Data Source.
The Mexican Migration Project (MMP)-a collaborative research project between Princeton University and the University of Guadalajara in Mexico-collected detailed information on Mexican heads of households concerning their migration history. MMP employs an ethnosurvey approach in which ethnographic fieldwork is combined with survey sampling to collect both qualitative and quantitative data for randomly selected households throughout Mexico. More details on the ethnosurvey approach used by MMP and its validation are provided by Massey and Zenteno (2000) [24] . To do this, communities in Mexico are sampled based on size, region, ethnic composition, and economic base. These include 22 of Mexico's 31 states. Within each community, approximately 200 households are surveyed each year during winter months in order to ensure high representation of migrant workers in the survey. Details on border crossings and the USA legal, health, and socioeconomic status of heads of household were provided. Health data were also collected for the period 2007-2013; 2013 is the most recent survey year. Migrants ranged in age from 19 to 102 years old. More information on MMP is available elsewhere [25] .
Respondents were classified into four groups: unauthorized migrants with no history of deportation, unauthorized immigrants who were deported, legal migrants, and nonmigrants. Unauthorized migrants include those with at least one illegal border crossing, and unauthorized migrants were stratified by deportation history (never deported versus deported). Legal migrants include migrants to USA who have never crossed illegally, including conditional and permanent residents and naturalized citizens in USA. Nonmigrants are individuals with no history of migration to USA. There were 4,682 heads of households with nonmissing migration history. The analytical sample size was 4,520 for respondents with nonmissing health and socioeconomic measures, which included 671 unauthorized migrants, 101 legal migrants, and 3,748 nonmigrants.
Measures.
Detailed information on USA-Mexico border crossings is provided for migrants including year, documentation used, length of trip, and other detailed characteristics for each crossing. Border crossings include trips by land and by air. Documentation used included type of visa, proof of U.S. citizenship, or none or false documents if unauthorized. Documentation was used to classify respondents as unauthorized or legal migrants. Respondents reporting "never migrated to USA" were classified as nonmigrants.
Outcome measures examined for this study included selfreported diagnosis of hypertension, diabetes/prediabetes, mental health, and heart and lung problems. For hypertension, respondents were asked "Have you ever had or currently have hypertension?" For diabetes/prediabetes, they were asked "Have you ever had or currently have diabetes or high sugar levels?" For mental health, they were asked "Have you ever had or currently have emotional, nerves, or psychiatric problems?" For heart problems, they were asked "Have you ever had or currently have a heart attack or heart problems?" For lung problems, they were asked "Have you ever had or currently have chronic lung conditions?" Possible responses to these questions included "Yes, " "No, " or "Unknown. " These health conditions were selected because chronic disease and mental health are likely to be sensitive to the migration experience over the lifecycle.
Independent variables included demographic, health, and economic factors. Demographic factors included years of age, gender, years of education, and marital status. Male versus female gender adjusts for the likelihood that a head of household is more likely to be male rather than female in MMP. Health factors included smoking history (i.e., whether or not the respondent had ever smoked) and obesity status (i.e., having a body mass index (BMI) of 30 and over, where BMI is defined as self-reported weight in kilograms divided by height in meters squared). Economic factors included home ownership, number of household amenities, vehicle ownership, and ownership of a business. Respondents were asked about the tenancy of their current residence. A dichotomous variable was defined for home ownership for reporting owning versus not owning the current residence. Respondents were asked a series of questions about the availability of household amenities. Amenities included running water, electricity, sewage, stove, refrigerator, washing machine, sewing machine, radio, TV, stereo, phone, internet access, computer, and cellular phone. Possible responses included "Yes, " "No, " or "Unknown. " A count variable was created to denote the number of household amenities reported by each respondent. For vehicle ownership, a dichotomous variable was defined based on whether a respondent owned any vehicle type versus no vehicles. Respondents were asked to list their history of business holdings. Current business International Journal of Population Research 3 ownership was dichotomized as having any business holdings (e.g., store, street vendor, restaurant/bar, agriculture, cattle, etc.) that were not closed at the interview time versus no business holdings.
Analytical Plan.
Our approach is broadly consistent with a life-course approach in which past events in a person's life course (e.g., history of deportation) may impact subsequent events such as, in this study, the development of health issues [26] [27] [28] . Unfortunately, we do not have longitudinal data on immigrants over the life span, which prohibits a full implementation of the life-course approach. However, similar to prior studies using this approach, the Cox proportional hazards model has been used to model the impact of past events over the life-course of individuals [26] . The Cox regression model is also nonparametric and, thus, does not require any assumptions related to the distribution of the hazard rate over time [29, 30] . Another significant advantage of the Cox model is that right censoring in the data does not confound its estimators. This is an issue for our data given that observation of respondents' health events is truncated at the date of interview. For these reasons, we use multivariate Cox regression analysis to estimate the hazard of having a chronic health problem by each year of age:
In the model, failure is defined as reporting a diagnosis of a health problem over the observed time interval (defined over the age of each respondent). Thus, the Cox regression model examines the hazard of developing a health problem over the lifespan of respondents. The model was adjusted for the demographic (including migration status), health, and economic factors presented above in Measures. The model also included the survey year to capture any time trends. The model was fitted using maximum likelihood, and regression results were used to generate the probability of self-reporting one of the specific health conditions of interest by year of age. All analyses adjust for sampling weights provided by MMP using Stata 12 (StataCorp, College Station, TX). Table 1 includes the summary statistics for the five selfreported health conditions analyzed in this study (heart problems, poor mental health, hypertension, lung problems, and diabetes). Respondents reporting hypertension or lung problems were more likely to be nonmigrants (86%) than other health conditions. Nearly one out of five persons with poor mental health was unauthorized immigrant with no history of deportation. Persons reporting diabetes were most likely to be male (82.1%) and married (73.7%) and to own their house (85.7%), a vehicle (57.1%), and a business (41.4%) compared to persons with other health conditions. Number of years of education ranged from 5.6 to 6.7 years. Likelihood of smoking was similar across the health conditions ranging from 33.5% to 35.8%. Persons reporting poor mental health had the lowest rate of obesity (15.1%) and those reporting hypertension had the highest (33.1%). Number of home amenities ranged from 9.3 to 10.1 across the health conditions. Table 2 presents hazard ratios from the multivariate Cox regression analysis for each health condition. Tests of the proportional hazards assumption were performed using Schoenfeld residuals for each model (see Table 3 ). Legal immigrants to USA did not have significantly higher risk for any of the studied health problems compared to nonmigrants. In contrast, hazard ratios were highly statistically significant for all health conditions except lung problems between unauthorized immigrants with a history of deportation and nonmigrants. The hazard ratio for unauthorized deported immigrants ranged from 2.25 (CI: 1.29-3.93) for diabetes to 4.43 (CI: 2.33-8.40) for poor mental health. Unauthorized immigrants who were never deported had significantly higher hazard of heart (HR = 3.26; CI: 1.76-6.02), mental health (HR = 5.0; CI: 3.20-7.82), hypertension (HR = 1.63; CI: 1.15-2.30), and diabetes (HR = 1.61; CI: 1.06-2.43). The hazard ratio was not statistically significant for lung problems. We also examined the development of stroke and cancer, but cell sizes were small (only 19 (.4%) respondents reported having had a stroke and 43 (1.0%) reported having had cancer) and results were not statistically significant (results not shown).
Results
We also used multivariate Cox regression to model the relationship between the probability of reporting a health problem and age in years across the migrant groups. The Cox regression also adjusted for total months residency in USA, gender, education level, marital status, smoking, obesity status, home ownership, household amenities, vehicle and business ownership, and survey year. Unauthorized migrants with a history of deportation are predicted to be more likely to develop diabetes at an earlier age than other migrants (see Figure 1) . Half of unauthorized immigrants who were deported are predicted to develop diabetes about 12 years earlier than their nonmigrant peers. For unauthorized immigrants who were never deported, this difference is 7 years.
Similarly, in Figure 2 , the likelihood of hypertension is greater at earlier ages for unauthorized immigrants versus nonmigrants. By the age of 59, half of unauthorized, deported immigrants are predicted to have hypertension, a point reached nearly 14 years later for nonmigrants and 8 years later for unauthorized, never deported immigrants. For mental health, unauthorized immigrants who were deported have a similar probability of poor mental health as the unauthorized ones who were never deported (Figure 3) . By the age of 60, 20.9% of unauthorized deported immigrants are predicted to have poor mental health compared to just 5.2% of nonmigrants. About two out of five unauthorized immigrants are predicted to develop heart problems by the age of 72 compared to 13.0% of nonmigrants (Figure 4) . The percentages for unauthorized immigrants with or without deportation for developing heart problems are similar. Finally, Figure 5 presents results for lung problems stratified by immigration status; however, results were not statistically significant.
Discussion
This work extends prior research by differentiating between migrant groups based on respondents' migration experiences a Heart is defined dichotomously based on responses to the question "Have you ever had or currently have a heart attack or heart problems?" Poor mental health is defined using the question "Have you ever had or currently have emotional, nerves, or psychiatric problems?" Hypertension is defined using the question "Have you ever had or currently have hypertension?" Diabetes is defined using the question "Have you ever had or currently have diabetes or high sugar levels?" Lung is defined using the question "Have you ever had or currently have chronic lung conditions?" b Number of amenities is defined based on respondent's reporting having running water, electricity, sewage, stove, refrigerator, washing machine, sewing machine, radio, TV, stereo, phone, internet access, computer, and cellular phone. and examining the hazard of developing chronic health conditions over the lifespan. Onset of chronic health conditions varies significantly among immigrants with varying migration backgrounds after adjustment for confounding factors. Migrants crossing into USA illegally are more likely to report health problems at an earlier age than nonmigrants, whereas there is no evidence that legal migrants enjoy a health advantage over nonmigrants for heart, mental health, hypertension, and lung or diabetes problems. The health advantages immigrants in USA-particularly those of Mexican origin-enjoy over nonimmigrants have been well established in the literature [6, 10, 11, 15, 17, 18] . Advantages have been shown for specific diseases as well as overall mortality [10, 11, 15, [17] [18] [19] [20] 31] . For example, a recent study by Riosmena and colleagues (2013) found that immigrants display better outcomes for hypertension and obesity compared to non-Hispanic whites [32] . Female immigrants who were born in Mexico and reside in USA are significantly less likely to have preterm or low birth weight births [31] . Reasons for these health advantages have centered on two competing hypotheses, the healthy migrant effect and salmon 01; * denotes value <.05. HR = hazard ratio; CI = confidence interval. a Heart is defined dichotomously based on responses to the question "Have you ever had or currently have a heart attack or heart problems?" Poor mental health is defined using the question "Have you ever had or currently have emotional, nerves, or psychiatric problems?" Hypertension is defined using the question "Have you ever had or currently have hypertension?" Diabetes is defined using the question "Have you ever had or currently have diabetes or high sugar levels?" Lung is defined using the question "Have you ever had or currently have chronic lung conditions?" b Number of amenities is defined based on respondent's reporting having running water, electricity, sewage, stove, refrigerator, washing machine, sewing machine, radio, TV, stereo, phone, internet access, computer, and cellular phone. bias [21] [22] [23] . The healthy migrant hypothesis posits that the health advantage of Hispanic immigrants results from a higher likelihood of relatively healthy persons migrating to USA. However, the salmon bias hypothesis argues that Hispanics who fall ill in USA are more likely to return to their country of origin and drop out of USA records. Controversy over which hypothesis is correct has not been resolved, in part, because of limited information on the health outcomes of immigrants returning to their home country. Results from one study suggest that return Mexican immigrants tend to have poorer health than their nonmigrant peers [23] . However, there was no differentiation between migrants themselves-particularly legalized versus unauthorized immigrants-and the development of health problems over their lifespan. Our study findings suggest that unauthorized migrants are more likely to report a range of health problems significantly earlier-sometimes more than a decade earlier-compared to nonmigrants. As a result, these findings lend support to the salmon bias hypothesis as a plausible explanation of why data on immigrants residing in USA show better health outcomes than USA natives. Furthermore, based on our study results, it is unlikely that the poorer health status of unauthorized migrants relative to nonmigrants result from socioeconomic differences. After adjustment for demographic and economic factors, unauthorized, previously deported immigrants experienced between two to four times the hazard of developing health problems compared to nonmigrants.
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Unfortunately, we do not have sufficient data to explore underlying reasons for these health disparities between unauthorized migrants and nonmigrants, but there are a number of possibilities. Immigrants-particularly unauthorized migrants-experience stressful life events resulting from adjusting to a new environment, and these events may result in adverse impacts on their life course. A recent study suggests, for example, that young immigrants experience a higher allostatic load, an indicator of chronic stress [33, 34] . Chronic stress may lead to higher likelihood of developing diabetes, poor mental health, and cardiovascular disease later in life [35] [36] [37] [38] [39] .
However, immigrants may not seek care when needed in USA because of legal and economic barriers to care such as the 1996 PRWOA which restricts access to federal social welfare programs for unauthorized and recent legal immigrants [4, 40] . In fact, a recent study by Stimpson et al. (2013) suggests that unauthorized immigrants are less likely to utilize healthcare services and account for less healthcare expenditures per capita than legal immigrants or USA natives [5] . Legal barriers to care such as the PRWOA and limited state healthcare benefits programs for unauthorized immigrants may partially explain our findings of the poor health status of unauthorized return migrants relative to nonmigrants, and these barriers will continue to have a substantial impact on immigrant communities in USA. For example, unauthorized migrants to USA are prohibited from participating in insurance exchanges created under the Affordable Care Act, thus further limiting access to health care for this population. In addition, immigration reform efforts have stalled in the U.S. Congress [1, 2] , and there is no indication that the 1996 PRWOA will be modified in the foreseeable future. In contrast, legalized immigrants benefit from access to ACA provisions and federally funded benefits programs unless they have less than five years of USA residency. Furthermore, naturalized citizens currently enjoy dual citizenship in both Mexico and USA and, thus, benefit from accessing healthcare services and programs of either country. These factors may explain why our study findings showed no significant differences in health problems between legalized and nonmigrants in Mexico.
It is possible that unauthorized migrants may initially be healthier relative to nonmigrants but experience a different lifestyle in USA and difficult working conditions that, in combination with poor access to health care after crossing the border, result in adverse health outcomes over time, undiagnosed chronic disease, or delayed medical treatment. Thus, ironically, the healthcare system in Mexico may be an important-and, in many cases, the only-avenue for immigrants to obtain care as they work and live in USA. In fact, results from the California Health Interview Survey indicate that having a chronic illness increases the odds of utilizing medical care in Mexico instead of in USA among Mexican immigrants [41] . A separate study showed that distance from Mexico was an important determinant in the demand for health insurance coverage by Mexican immigrants [9] . Consequently, migrants falling ill and returning to Mexico may in part explain the apparent health advantage observed in the literature for migrants remaining in USA.
Limitations.
This study has a number of limitations. First, we are not able to establish causality between migration history and health outcomes because of the lack of longitudinal data on migrants. Second, we have to rely on self-reported data instead of clinically diagnosed health conditions for our outcome measures. Third, we do not have a direct measure of age of initial onset of health problems. Instead, we rely on selfreported existence of a health condition and the respondent's age at time of the interview. Finally, we cannot examine stability of return migration, that is, whether the return migration to Mexico is permanent or temporary. Future immigration plans for respondents are not available.
Conclusions
This study provides evidence that unauthorized migrants returning from USA to reside in Mexico are in significantly worse health than legal migrants and nonmigrants. Much prior research has documented the health advantages immigrants in USA have over nonimmigrants-the epidemiological paradox. However, our study suggests that these advantages do not extend to return unauthorized migrants.
The relationship between health status and immigration among Mexican citizens is complex and dependent on the particular migration circumstances faced by those choosing to migrate to USA. More research is needed to examine how USA lifestyle and working conditions as well as barriers to access to health care may explain the more adverse health trajectories experienced by unauthorized immigrants over their lifespan compared to their nonmigrant peers.
